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DNA methylation (5-methylcytosine, 5mC) is an
important epigenetic modification involved in many
biological processes. In early embryos, most 5mC
marks inherited from the gametes are erased, with
the involvement of both active and passive
demethylation mechanisms. Passive demethylation
occurs presumably due to cytoplasmic retention of
Dnmt1, the major maintenance methyltransferase.
The goal of this project is to understand the
mechanism by which Dnmt1 is localized in the
cytoplasm in early embryos (as well as oocytes).
Recently, the Chen Lab identified several maternal
factors that interact with Dnmt1. Intriguingly, one
of them is able to retain Dnmt1 in the cytoplasm
when co-expressed in NIH3T3 cells (Fig. 1).

GST pull-down was performed using GST fusion
proteins containing the Helical domain (WT and point
mutant) of the maternal factor and a synthesized
peptide containing the Dnmt1 region. The experiment
involved the following techniques:

Hypothesis
This project will test the hypothesis that the
maternal factor is responsible for retaining Dnmt1
in the cytoplasm in early embryos. Previous work
in the Chen Lab has shown that the Helical domain
in the maternal factor and an N-terminal region in
Dnmt1 are required for the effect of the maternal
factor on Dnmt1 localization (Fig. 2). The AIM of
my work during the summer is to determine
whether the two regions interact directly.

Generation of GST fusion constructs
• The cDNA fragment encoding the Helical domain
or the point mutant was amplified by PCR (Fig. 3).
• The PCR products were digested with BamHIEcoRI and cloned into pGEX-6P-1.
• Mini-preps were screened with BamHI-EcoRI
digestion (Fig. 4).
Protein expression and purification
This step was a four-day procedure:
• Day 1: The GST fusion constructs were transformed
into BL21 competent bacteria.
• Day 2: A single colony for each construct was
inoculated in bacterial culture medium.
• Day 3: IPTG was added to induce the production of
GST fusion proteins.
• Day 4: The bacteria were harvested and sonicated,
and the GST fusion proteins were purified using
glutathione beads and examined by electrophoresis
and Coomassie Blue staining (Fig. 5).
GST pull-down
• The GST fusion proteins were incubated for 1 hour
with the biotinylated peptide.
• Streptavidin beads were added to pull down the
complex.
• The beads were washed 3 times, and Western Blot
was performed with GST antibody (Fig. 6).

Results

Figure 2. IF data showing that a point mutation in the
Helical domain of the maternal factor or deletion of an
N-terminal region in Dnmt1 abolishes the effect of the
maternal factor in retaining Dnmt1 in the cytoplasm.

WT
DNA Marker
Point mut

Figure 1. IF data showing that the maternal factor (HA
tagged) keeps Dnmt1 (Myc-tagged) in the cytoplasm of
NIH3T3 cells.
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Figure 3. Agarose gel stained with ethidium bromide
showing the PCR-amplified fragments of the Helical
domain (WT and point mutant).
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Figure 4. Mini-prep screening
result. Lane 1, WT; lane 2, WT;
lanes 3, point mutant; lane 4,
point mutant; M, DNA marker.
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Figure 5. Result of Coomassie
Blue staining showing the
purified GST fusion proteins.
Lane 1, GST alone; lane 2,
GST-Helical domain (WT);
lanes 3, GST-Helical domain
(point mutant).
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Introduction

Figure 6. GST pull-down
data showing that there
is no interaction between
the Helical domain of the
maternal factor and the
Dnmt1 peptide.

Discussion
• Successfully generated the plasmid constructs and
purified the GST fusion proteins, which will be
valuable for future experiments.
• Performed one GST pull-down experiment, and the
result turned out to be negative.
• Interpretations: 1) the experimental conditions may not
be optimal; 2) the Helical domain of the maternal
factor and the Dnmt1 region may be required, but not
sufficient, for interaction; and 3) the maternal factor
and Dnmt1 may form a complex, but not interact
directly. Further studies with a positive control (if
possible) will be helpful to draw a definitive
conclusion.
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